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Reproduction and Growth in the Turtle
In dissected females, number and size of ovarian follicles, number of shelled oviducal eggs and corpora lutea, and widths of oviducts were noted; in males, size and condition of testes, and appearance of vasa deferentia were determined. All measurements in the laboratory were made with dial calipers. Volume of testes was computed from the formula for an ellipsoid. The probabilities of differences between means were determined by t-tests.
RESULTS
Size at sexual maturity.-Criteria used for determining sexual maturity in males were coiling of vasa deferentia, extension of cloaca beyond the posterior edge of the carapace, or testes volumes greater than 100 mm3. All mature males met the 3 criteria except for a male of 91 mm which had the cloaca 4 mm short of the carapacial edge because of an unusually large CL/PL ratio. Criteria for females were presence of oviducal eggs, corpora lutea, or follicles with diameters greater than 15 mm. Mature females have thick, convoluted oviducts 12-15 mm wide; two subadults approaching maturity (148, 151 mm) had straighter, membranous oviducts 7-8 mm wide.
Males mature at plastron lengths of 80-85 mm (Table 1 ). The largest immature was 90 mm whereas the smallest mature was 79 mm. Females mature at 140-150 mm (Table 1) . The largest immature was 151 whereas the smallest mature was 131 mm. Sexual dimorphism.-Mean plastron length for mature males was 98.2 + 0.24 mm (N = 1,162), and for mature females it was 154.2 ? 0.66 mm (N = 173). In most mature females a blotched or mottled carapacial pattern has replaced the juvenile pattern of small dots and short streaks (Fitch and Plummer, 1975) . Development of blotched patterns is not usually synchronized with attainment of sexual maturity; the majority of females 90-100 mm had blotched patterns as well as did one of only 59 mm. All male T. muticus captured retained the juvenile pattern. In most mature females the cloaca does not approach the posterior edge of the carapace, but it is even with the edge in some large individuals.
Juvenile males 60 mm or larger had slimmer The difference is significant (P < 0.05). Unfortunately, females collected in July for dissection did not contain shelled oviducal eggs or corpora lutea of sufficient size to determine the ovarian complement, but mean oviducal complement from dissected turtles in June (11.8) was similar to the estimate of June clutch size in natural nests (11.1).
PLUMMER-TURTLE GROWTH AND REPRODUCTION
Reproductive potential.-Reproductive potential is the number of eggs a female is capable of producing in 1 year (Gibbons, 1968) . Ova of 16-20 mm, plus the eggs actually laid, and the shelled oviducal eggs (or the corpora lutea representing the last 2 categories) provide a total count of eggs produced. This procedure assumes that few enlarged ova become atretic, which seems to be true in T. muticus. Reproductive potential in 33 turtles averaged 25.7 ? 2.01 (range 10-62), or the equivalent of a little over 2 clutches. Reproductive potential is positively correlated with body size (Fig. 2) ; probably small adults produce 1 clutch per year whereas larger adults produce more than one (Table 3) .
In 1974 (Table 5) is slower than in hatchlings or juveniles, with monthly increments of approximately 2 mm until maturity is reached at about 80 mm. Growth decreases abruptly after maturity and apparently ceases in old males. Figure   3 shows the relationship between body size and age indicated by growth rates. (Table 7) . In 1974, females grew more than twice as fast as in 1973, and males grew slightly faster in 1974 (Table 7 ). In the case of males the difference is not significant but the probability is only about 6 or 7% that it resulted solely from chance.
Growth of males.-Growth in male turtles

Growth of females.-Females grow faster than males (
DISCUSSION
Cagle (1946) was one of the first to emphasize the extremely variable growth rates of individual turtles, geographical differences in growth rates, and the sensitivity of growth to ecological factors. Gibbons and Tinkle (1969) demonstrated that in 3 populations in the same geographic area reproductive parameters were strikingly different because of different growth patterns.
The various aspects of reproduction and growth in T. muticus are similar to those in other groups of freshwater turtles, and these aspects also demonstrate temporal and spatial variability.
My estimate of average clutch size in natural nests (10.4) from 1973-1974 is significantly different (P < 0.001) from the 12.6 average clutch size from 1970-1972 reported by Fitch and Plummer (1975) . This unexpected difference is at present inexplicable, except as a result of fluctuating environmental conditions from year to year. The larger clutches in June than in July also was reported by Fitch and Plummer (1975) and probably means that for a given female, the first clutch is larger than succeeding clutches.
To account for the unusually small number of eggs occasionally found in nests, Fitch and Plummer (1975) The average male grows to maturity at 80 mm in its fourth year (Fig. 3) , as tentatively concluded by Webb (1962) The records of growth that were the bases for Tables 5 and 6 were obtained at various times of the year and spanned 3 years. Individual variation in growth rates was expressed in wide ranges and confidence intervals. Average growth rates also vary with ecological conditions. Rapid individual growth most often occurred in spurts. For example, a male in a size category usually characterized by slow growth (99 mm), grew only 1 mm in almost 7 growth months, but thereafter he grew 8 mm in the next 5 growth months. Most such growth spurts could be attributed to either seasonal differences or to yearly differences.
The most obvious explanation for the seasonal differences, assuming similar dietary habits, is the higher average temperature during midseason presumably involving maintainance of higher levels of metabolism.
The year to year differences in growth are not as easily explained. Turtles became active earlier in 1974 than in 1973 (Plummer, 1975 
